Introduction {#sec1}
============

On December 31, 2019, China reported a cluster of cases with pneumonia in Wuhan, Hubei Province.[@bib1] The World Health Organization (WHO) has termed this disease as COVID-19 on February 11, 2020. As on May 10, 2020, patients in more than 200 countries around the world have been infected, and nearly 3,917,366 people have been diagnosed,[@bib2] which has been announced as a pandemic by WHO.[@bib3] This article reports the first case of a COVID-19 patient with thoracolumbar fracture who underwent surgical treatment and was discharged during the special outbreak.

Case report {#sec2}
===========

On February 18, 2020, a COVID-19 patient (a 45 years old male) with thoracolumbar fracture and incomplete paralysis was transferred to Wuhan Union Hospital. He initially presented to Wuhan Hanyang District Hospital after a convulsive episode and found himself unable to move the lower limbs after that. The patient reported that he suddenly developed convulsion with teeth clenching and limb shaking, when resting on a sofa on the day of initial presentation, and symptoms resolved spontaneously after a few seconds. But when he was trying to get up, he noticed a back pain and was unable to move his lower limbs. He sought medical attention at Wuhan Hanyang District Hospital and was hospitalized. Computed tomography (CT) of thoracolumbar spine showed burst fracture of the 12th thoracic vertebra and the compression fracture of 1st lumbar vertebral. Incidentally CT showed bilateral pulmonary exudative changes ([Fig. 1](#fig1){ref-type="fig"}), indicating a possible infection of COVID-19.Fig. 1On 19 February, (A) the thoracolumbar computed tomography (CT) showed thoracic 12 vertebra burst fractures, lumbar 1 vertebral compression fractures; (B) the lung CT showed bilateral pulmonary exudative changes.Fig. 1

The day before admission, the patient developed a cough without fever, and throat swab nucleic acid test turned out to be positive. There was also no improvement of the paralysis after conservative treatment in Wuhan Hanyang District Hospital. Subsequently he was transferred to the Wuhan Union Hospital for COVID-19 treatment.

At the time of presentation to Wuhan Union Hospital, the patient had stable vital signs, with body temperature 36.6 °C, blood pressure of 124/86 mmHg, pulse rate 87 beats/min, breathing rate 16 breathes/min, oxygen saturation 98% in ambient air and normal mentation. Upon further inquiry, the patient reported a similar previous convulsive episode in 2008, CT and magnetic resonance imaging of the brain were negative then. Otherwise, he reported no other significant past medical history, no family history or drug allergy.

Physical examination revealed bilateral coarse breath sounds with some rales. There was tenderness in the thoracolumbar spine, hyperalgesia below the level of bilateral groin area with left side more severely involved, cremasteric reflex, no saddle anesthesia, and normal anal sphincter tone. As for muscle strength, bilateral flexion hip strength presented level 1/level 5, the left ankle dorsiflexion and toe extensor muscle strength level 2-/level 5, the right ankle dorsiflexion and toe extensor muscle strength level 2+/level 5. The bilateral knee tendon reflexes and achilles tendon reflexes were reduced, and pathological reflexes were not elicited. Both American Spinal Injury Association and Frankel\'s spinal cord injuries were grade C per guideline. A complication of the left common iliac vein thrombosis was identified by bilateral venous ultrasound of lower limbs, for which an inferior vena cava filter was placed before the orthopedic surgery.

On February 22, 2020, the patient underwent surgery with posterior open reduction and pedicle screw internal fixation of thoracolumbar fracture by medical personnel with a standard level 3 protection. In the morning, the physician wearing level 2 personal protective equipment (PPE) transported the patient from quarantine ward to the entrance of the operating room, then the anesthesiologist and operating room nurse took over. After successful general anesthesia, the surgeon upgraded PPE from level 2 to level 3. The C-arm was used to locate the injured vertebra, followed by incision of the skin and subcutaneous fascia, kyphotic deformity of T12 and L1 was seen. Screws and longitudinal rod were placed from T11 to L2 and retracted, with the kyphosis deformity resolved. The incision was rinsed with saline multiple times, and vancomycin was evenly sprinkled on the incision. After surgery, the patient was transferred to intensive care unit (ICU) for recovery from general anesthesia. The whole operation lasted 2 h and 43 min.

On postoperation day 1, the patient was transferred from ICU back to the general quarantine ward. His vital signs remained stable and afebrile. Anti-inflammatory and analgesic medications were given. The patient\'s laboratory results were shown in [Table 1](#tbl1){ref-type="table"}. There were no signs of infection or abscess formation around the wound. Spinal cord function was evaluated on postoperation day 3. The hyperalgesia of both lower limbs was significantly alleviated and muscle strength gradually improved to level 4/level 5 ([Fig. 2](#fig2){ref-type="fig"}).Table 1Laboratory examinations since admission.Table 1ItemsReference rangeDays after hospitalization126∗71321White-cell count (g/L)3.5--9.511.89↑8.5516.54↑16.55↑9.898.26Red-cell count (g/L)3.8--5.15.23↑5.39↑4.734.174.074.49Absolute neutrophil count (g/L)1.8--6.39.35↑6.3714.03↑14.61↑7.16↑5.56Absolute lymphocyte count (g/L)1.1--3.21.691.571.06↓1.05↓2.022.03Platelet count (g/L)125--350232193242203329336Hemoglobin (g/L)130--175163165149130125↓139Hematocrit (%)40--5048.049.043.838.738.142.2Sodium (mmol/L)137--147137.6137.5140.8137.7137.9138.9Potassium (mmol/L)3.5--5.34.163.684.325.43↑4.804.15Chloride (mmol/L)96--108107.6104.0105.0102.297.698.8Calcium (mg/L)2.0--2.52.052.091.97↓2.10↓2.282.25Carbon dioxide (mmol/L)20--2925.429.625.925.134.2↑28.1Anion gap (mmol/L)8--165↓4↓10106↓12Glucose (mmol/L)3.9--6.15.966.666.897.445.775.86Blood urea nitrogen (mg/L)2.9--8.29.18↑9.21↑6.655.74.544.59Creatinine (mg/L)57--11171.873.163.16759.167.3Total protein (g/L)60--8368.071.658.1↓57.363.366.9Albumin (g/L)33--5538.642.333.331.0↓33.440.6total bilirubin (umol/L)3--2015.815.718.813.68.08.6Procalcionin (ng/ml)\<0.050.040.05↑--0.25↑----Alanine aminotransferase (U/L)5--402462↑48↑3284↑54↑Aspartate aminotransferase (U/L)8--40173436263926Alkaline phosphatase (U/L)40--150130143172↑156↑290↑313↑D-dimer (ug/ml)0--0.51.26↑1.70↑2.56↑2.00↑3.27↑1.84↑Fibrinogen (g/l)2--43.373.595.52↑7.44↑6.34↑4.73↑Lacate dehydrogenase (U/L)109--245186201265↑223200157Prothrombin time (sec)11.0--16.013.112.713.114.313.413.0International normal ratio0.83--1.361.010.971.011.141.041.00Creatine kinase (U/L)24--194227↑170--807↑8554CRP (mg/L)0--80.470.1065.84↑170.28↑3.121.06[^1][^2]Fig. 2Changes in muscle strength.Fig. 2

During the postoperative period, to understand the COVID-19, we checked the patient\'s lymphocyte subsets, plasma cytokines, and 2019-nCoV antibodies ([Table 2](#tbl2){ref-type="table"}).[@bib4]^,^[@bib5] On postoperative days 3, 6, and 14, the 2019-nCoV nucleic acid test was all negative, and the cough subsided, fever maintained, and the oxygen saturation reached 98%. Repeat CT of thoracolumbar spine revealed that the lung exudation was absorbed, and the spinal reduction appeared satisfactory ([Fig. 3](#fig3){ref-type="fig"}). The patient could almost stand up with some assistance and was discharged 3 weeks after surgery.Table 2Lymphocyte subsets, plasma cytokines, 2019-nCoV antibodies 2019-nCoV nucleic acid.Table 2ItemsFeb.17Feb.25Feb.28Mar.1Mar.4Mar.7Mar.9Mar.10IL-2 (0.1--4.1pg/mL)26.22↑9.18↑IL-4 (0.1--3.2 pg/mL)4.97↑4.96↑IL-6 (0.1--2.9 pg/mL)4.728.55↑6.389.93↑IL-10 (0.1--5.0 pg/mL)4.27.45↑TNF-α (0.1--23 pg/mL)3.685.41IFN-γ (0.1--18 pg/mL)8.554.56CD3^+^ Lymphocyte (58.17%--84.22%)76.1472.38CD4^+^ Lymphocyte (25.34%--51.37%)41.439.91CD8^+^ Lymphocyte (14.23%--38.95%)30.1230.26B Lymphocyte (4.1%--18.31%)18.9720.6NK Lymphocyte (3.33%--30.47%)1.815.18CD4/CD8 (0.41--2.72)1.361.322019-nCov-IgM (\<10)0.262019-nCov-IgG (\<10)0.47Nucleic acid of SARS-CoV-2+------[^3]Fig. 3(A) Re-examination of thoracolumbar and lung computed tomography revealed that the spinal reduction was satisfactory, and (B) the lung infection was absorbed earlier.Fig. 3

Discussion {#sec3}
==========

COVID-19 is a new type of respiratory infectious disease. Fever, dry cough, and fatigue are common manifestations. Severe cases can develop dyspnea and hypoxemia after 1 week of onset, and may quickly progress to acute respiratory distress syndrome, persistent metabolic acidosis, coagulation dysfunction, and multiple organ failure.[@bib6]^,^[@bib7]

It is the world\'s first surgery on cases with concomitant COVID-19 and thoracolumbar burst fracture. Moreover, the patient\'s health condition is optimal with no significant comorbidities. He only carried mild symptoms of COVID-19 with some cough and had mild lung involvement on imaging ([Fig. 1](#fig1){ref-type="fig"}).[@bib8] Lab test is also unremarkable ([Table 1](#tbl1){ref-type="table"}). Most important, the patient was young (45 years old), with neurological damage not responsive to 9 days of conservative treatment. Therefore after an extensive multidisciplinary discussion with anesthesiologist and pulmonologist, surgeons decided to perform the surgery as soon as the cough was improved, the inflammation was controlled, and the vital signs were stable.

2019-nCoV is mainly transmitted through respiratory droplets and close contact.[@bib9] There is a possibility of aerosol transmission when exposed to high concentrations of aerosol for a prolonged time, especially in a relatively closed environment. Therefore, medical personnel have a high risk of infection during the operation, especially with tracheal intubation,[@bib10] so extreme precaution needs to be taken for the protection of medical personnel. All medical staffs in the operating room should strictly comply with level 3 PPE, thus all staffs have no signs of infection by March 17.

In intraoperative management, the personnel participating in anesthesia and surgery should avoid entering other operating rooms. Surgery is aimed at saving lives, controlling bleeding, saving limbs, and reducing infection. The operation should be simplified and the operation time should be reduced. Comprehensive and orderly exploration should be performed during the operation to avoid misdiagnosis. During the operation, the surgeon and the scrub nurse implemented level 3 protection and the anesthesiologist can use the level 2 protection, but the head and face should be equipped with a face screen to prevent infection during tracheal intubation. The circulating nurse can use level 2 protection. No personnel outside the room can enter the infection surgery without special circumstances.

For the protection of surgical supplies, equipment and the environment, the items are clearly marked and fixed in a dedicated operating room. Drugs and disposable items flow in and out in one direction non-disposable devices and items must be processed after use in accordance with the relevant specifications. To prevent pollution caused by the patient\'s blood and body fluid splashing, the operation should be gentle. To minimize the ground pollution, when there is dirt or blood on the ground or surface, wipe it with 2000 mg/L effective chlorine disinfectant.

After operation, all medical staff involved should complete the process of level 3 protection: take off the protective equipment, wash and sterilize hands according to the specifications. If there is no accidental exposure during the entire process, the operator can apply for exemption from isolation. Otherwise, the medical staff participating in the surgery should conduct medical observation for a period of 14 days. If there is an abnormality during the observation, medical treatment should be produced in time. After the operation, the surgical instrument should be sealed in a double yellow medical waste bag, with the "Novel coronavirus pneumonia" eye-catching logo, and places separately. The staff from disinfection supply room sterilizes these surgical instruments first, then cleans them, and then sterilizes.

Since the new coronavirus mainly affects the respiratory system and the immune system,[@bib11] we also checked the lymphocyte population, plasma cytokines, and 2019-nCoV antibodies. Cytokine storms have been reported on cytomegalovirus, hemophilic lymph histiocytosis, influenza virus, severe acute respiratory syndrome, and 2019-nCoV.[@bib12] Cytokine storm is an important etiology of acute respiratory distress syndrome and multiple organ failure, and its concentration is also related to the severity and the prognosis of the disease.[@bib5]^,^[@bib13] For example, IL-6 can inhibit regulatory T cells, triggering an acute immune pathological response.[@bib14]^,^[@bib15] A surgery can cause inflammatory reactions such as surgical stress and affect the immune system, which may indeed affect the progression of COVID-19. Therefore, we tried very best to avoid any risk after surgery. Regarding the stable signs of the patient, we mainly focused on radiographic and laboratory tests, such as lung CT, white blood cell count, C-reactive protein, erythrocyte sedimentation rate, procalcitonin, etc. Most importantly, plasma cytokines, lymphocyte clustering and antibody detection are routinely examined, which was reported to be important indicators of the prognosis. In this patient, we found IL-2, IL-4, 1L-6, and IL-10 levels were elevated after operation and IL-2 level was reduced significantly when checking again, indicating a transient inflammatory response instead of cytokine storm. The patient had a good outcome, who had no cough, fever, pharyngeal swab nucleic acid rejuvenation or other symptoms after surgery, and lung CT showed lesion absorption. In summary, the surgical treatment did not aggravate the progression of COVID-19.

In conclusion, we reported a relatively successful surgery to improve the quality of life in a mild COVID-19 patient, with thoracolumbar fracture and incomplete lower limb paralysis. WHO has announced COVID-19 as a global pandemic, and it would possibly persist for certain duration.[@bib2] We hope the case could provide some insight for the management of COVID-19 patients who require surgery.
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[^1]: −: not detected, ↑: higher than normal upper limit, ↓: lower than normal lower limit, ∗: the patient received surgery on this day.

[^2]: CRP: C-reactive protein.

[^3]: +: positive, −: negative, ↑: higher than normal upper limit, ↓: lower than normal lower limit.
